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MANUFACTURING METHOD OF MASK FOR ELECTRON BEAM 
PROXIMITY EXPOSURE AND MASK 

H^ 1 ti- l+fc^Mftlj^i, ^ <?>W?£MW(D%$&£fr b "High Throughput Submicron 
20 Lithography with Electron Beam Proximity Printing"(H. Bohlen et al., Solid State Technology, 
September 1984, pp. 210-217) (i^T> >tMl bfotZ) f^£ft3ftl<x ^T<fr£Wg 

^B#!^F^ 5,831,272 ^ (H^ipffFH 2951947 4§- "Low energy 
25 electron-beam proximity projection lithography: Discovery of missing link" (Takao Utsumi, J. 
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Vac. Sci. Technol. B 17(6), Nov/Dec 1999, pp. 2897-2902) ti, d <£> BH £ L "?\ Mil 

&(D%%mf$L*mi-fflX'fo% 0 C©gJ^#BSbT s TRStff^ 5,831,272 m^ffl^n 

-Al 5ffit-Ai:t«b>Xl 8 tZ^-t&mj-mi 2. *f£ft£^fn] 
H2 2. 2 4 m j ?tr-^*7 l 6tt(-¥tf(^aEl-^^4¥S2 0. »c-f ^ 

45 (HI ©A, B, CliZmpJrl^m\^^titzE-L,^^i-)^ 3 0±©^§i3 2 

mytgmzfem u/^-> fc^tt- * - £ ^ j: d wm $ n * ^\ - © £ •? ft^a-e 
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10 RW<DMW 
15 ^lS^[lfgLf; 0 
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5 LT&J;^) 0 

^^^M^y^>^LT^X?(7);i^ 

*mm$m 5,831,272 ^ ^km^s nr^* * 9 tr- A^gs^MTii. 
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T^-f h & * -7 x ? -7 x ? © ^ £ (si i; * £ t ^1 $ n <S> jf^ ( d l± . ffilEM 

5 The nature of this invention, as well as other objects and advantages thereof, will be 

explained in the following with reference to the accompanying drawings, in which like 
reference characters designate the same or similar parts throughout the figures and wherein: 

io m 3 ^wn^mmmm^im-r^n^ ^-^mmytrnm^m^^-rm^ 
"= H4 (A)«.m^^-A^S7 I e^a^ffl-r^-TX7^^i-iiiT^D.[ii4 (B) 

;^ l±, 04 (A) ©4 (B) -4 (B) Bl^Q^tzmMm^ 0 ; 

" 5 05 (A). 5 (BK 5 (C)&Zf5 (D) (i N ^^cD^feO^jcfe^^^X 

20 08ti. vx^^is^T^t/iM^iE^M-r^ET^O ; 

tit L^m.mmmcommmm 
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* 1 1 1 ^»-r^ 0 #Mit^l 0 2 ^X^llfflOi^K-A^I^f^ 

* o m i t/i^a^i^ 5,831,272 ^izm^Htzm^tmm^m^mi-^. 

3 0 A~3 0N£.«?e-Aia£B3fc£gl 0 3 A~l 0 3N(:gflT, 

15 m 3 {^t-j; -9 i3 x m^^iiM i o s^k-a 1 5 ^^-r^nii^t 1 a . 

20 2 1 ^LT»t^7-y 1 3 1 tflfctf £ 

12 3 "TO, i{I[S]ff 2 o-eWt'-A 1 5®7X^ 3 0±©M#&g«fl: 

5 ? 3 0 ^Mug^Ai^-^ 

i±x.m 1 ^mm$m 5,831,272 ^i^sn^^t ^ccti^n 
04 (a) ( B ) ^n^nTx^»¥Mgi^i«®T^^ 0 7^7 

3 ora-©^^u iwi-c7)^4^^n^ 0 (A) 
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5 05 (A). 5 (B). 5 (C) RXfS (D) 7X^X^^?7X^« 

05 (A) fcn-t£r>^ 7X^3 0 tLTTX^TX^ 1 1 1 £^«-r& 0 7X 
^Xy~l 1 HI ^i^^TS^$ntU^^ Mx.il ?x^©lS± 

^ It^fcf-A^MffLT^X^X? 1 1 lWflP/^-Vl^t^/^- 

□ L-T0 5 (B) iz^ir&iteftl 2 ZZmtfti-Zo Z-<DKlimn^9-yimfcL^ 
" J *<DUi5l$m&-?X?<Dmt! (04 (A) T*#M##3 2T*^1-§|5^coJ1$) J;^ 

20 0 5 (C) iZTjk-T^oiz^ i2iOi4 (A) T*#M##3 2tVTWt 

1 2 5 T*^ttP#£S*|vX £l-3 0 ^tat^O. EI 5 (B) (D^PSPl 2 

3«Ht> HP/^->^M$tl^» 0 ^n^cfcO. 0 5 (D) (3^^j;-9(3. ^ 
^X?#^/££ft£ 0 

25 0 5 (A) {^fcfcolL 7X^7X^1 1 lOatb^tMi, 

nw?-7x? 1 2 K7) a' <hb' Tvx^7>i3^-r^ 0 ^x^^f^m-r^m^ 

^fc^ ^X?tt£lE$ft*©-<\ a' fcb' »05 (D) 

f"to^ 05 (A) £05 (D) t*im-?%t^ 7X^7Xn?7X^ 
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%o #>R«\ ^mn, H5 (A) ~5 (D) «k-9^ 7X^7X^ 

±160^-9(3. *mm<DBMT^ 7X^7X^|fflLT?7X^/^->?: 



20 ->©^^ft)ta^di:{c^6o Wiim, n+ 1 ^^©H#{^ ^x^X 
*^ £ - ASE&RftE 7X^(1, ^+mm x &-hnm CD* £ 3 © & ,2 m ifc £ t > t± 1 




LT2|-t@0?-7X^ (|7X^) ^MfFU Hi- 
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m&nxM i Rzf^mm^m 5,831,272 mt. m^^-jumm^tmmiz^^x, 

m 3 fd^-f £ n \z^ MTV-i* 1 5 ti7X ? 3 0 ^^{^iKzAI^-r^o 
AO ^ni^LT, M|Sl^5 0T*TOt*-Al 5©7X^3 0 "\©At#t £^ffc$i± 

mftt<Dm.X&& 0 lot, $>6^l;ftTX?3 O0I^IELT^I, Al^^i; 
15 -g, WMiuM. coM.it tfs]V xM (V~jjft]lzf£% £ *> \z\%m*lkiZ_-ftx\^ 7X^/ 

0, H^lcM^^tiZ-c^x^vx^Tii. PlOjItiPi' [z^ {3, 
25 P30MP3' iz^ P40^iP4' («$nti^i:n e dfx^ tucoSJ® 

X=a j + a 2 • x + a 3 • y + a 4 • x y 
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Y = b! + b 2 • x + b 3 • y + b 4 • xy 
ZZX\ a ! ~ a 4 Rxf b ! ~ b < tiv X £ 0 

«jE^a 1 -a 4 SD f b 1 ~b 4 (i N ±IH««^(3P 1 ' ~P4' CD^gflt&tfp 

i ~ p 4 v>mm*ttx l tzim&fr hmzzt vx % & 0 

2{^LTP1' ~P4' Oli^Pl" ~P4" I^S^dlin. dti 

!a ^ 7 ^ oa&fci- km^cv ^ - > tm^t tsnzztizK%&, z.(d 
^^->®?7x^^|bti^ 0 

mxmm<x^^m^mmcDmmz2xbiz^^^ m m^ im ^^^ o ^ m<Dm 
^.^m^m^^-Amm^mx^x vx ? *&si-r*cD-?\ 

Wbll^7X^i7X^7Xn01®^t^itOYX^f^ o 

It should be understood, however, that there is no intention to limit the invention to 
the specific forms disclosed, but on the contrary, the invention is to cover all modifications 
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alternate constructions and equivalents falling within the spirit and scope of the invention as 
expressed in the appended claims. 
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fafB^X ? LTfufS^X ^7X^ tm-ffln'*?- ti-i^ 

fyfBi^ x ? ^MfBlxtTO 7X^iL T^ffi S ft ^ * 

2. falB-7X^-7X7tt. tufB?-7X^^^$^-9f|j^^^$n. 
tufH? t x x ti. ffiIBMI4(-fSj 1^ o » $ ft. 

MIB-7 x^x? fcgftt- £^ X - > BafBfxtf4±©/ n° x - > oD^Rte© / ^ X - 

& * ^ t t i-*m?m i Kge®©^. 

3 . fylBi^X ? ^gfjIBvX XTX 7 t LXim ltF^?7X^ ti-A^ 

wmmimxwti-zjmz'ptz < <h t *mtt-tzm>m i (3 

4. MfB^XX^X^ f-flBT^X^^^t^^fj^^M^^n. 

x X -7 x ? ^^->(±, h5IBK*4 ^ X - > Srfe&RijE L /c/ ^ X - > X 
fcO. n+ l^ra^f^ tufB^XX-7X7m7 , c-r^/^X->«. ty|BlxW± 

x - >©^teco/^ - >^ * 3 1 mwtt-tztmm 3 infernom, 

5. tuiB-7x^vx7(±. jsif^TMcp/^-^tro-rn^^^n. mib^xx-^ 
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-e* - £ mmti-zmmn 6 ^ib«©^ 0 

8 . tmm i (-iB«o^±^M^$n^-7x 

9. ff*H2^IBic©^T« / P^n/c^x^ 0 

1 1. t**ii4 izBm^i5^m^^tifz^x9 0 

1 4. f«ll7^IBlc(7)^^M^$nfe^x^ 0 
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